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final	 report	 on	 the	 first	 component	 of	 evaluation,	 and	 follows	 the	 plan	 set	 in	 the	
framework	paper	for	teacher	PD	evaluation	(IRRESISTIBLE	deliverable	5.1,	2014).		
	
The	 evaluation	 of	 the	 teacher	 professional	 development	 programme,	 based	 on	 the	
structure	of	CoLs,	again	contains	three	foci:	






of	 the	 project.	 In	 the	 first	 round,	 the	 standardized	 questionnaire	 “Stages	 of	 Concern”	
(SoC),	based	on	the	Concerns-Based	Adoption	Model,	was	chosen	to	investigate	teachers’	
attitudes	 to	 teaching	of	RRI.	SoC	questionnaire	was	adapted	 in	 two	steps	 for	 the	use	 in	
the	 project:	 (1)	 the	 items	 were	 adapted	 to	 an	 RRI	 innovation,	 and	 (2)	 the	 items	 were	
connected	to	the	different	roles	of	the	participants	in	Communities	of	Learners	(CoL),	like	
teachers	 or	museum	 staff.	 In	 the	 second	 round	 the	 questionnaire	was	 developed	 even	
further	 in	 order	 to	 get	 statistically	 improved	 results.	 The	 instrument	was	 used	 pre	 and	
post,	i.e.	in	the	beginning	and	in	the	end	of	the	CoL’s	work.	
	
In	addition,	 three	more	evaluation	 tools	were	used	 in	data	 collection.	These	 included	a	
questionnaire	 about	 the	 conceptions	 of	 inquiry-based	 teaching	 and	 learning	 (the	 6E-
phases),	questionnaire	about	the	development	of	exhibitions	by	the	students,	and	open-
ended	 questions	 about	 reasons	 and	 expectations	 for	 participating	 in	 the	 project	
IRRESISTIBLE.	 Furthermore,	 teacher	 PD	 evaluation	 involved	 a	 separate	 instrument	




teachers	 in	 the	 first	 round	 had	 a	 typical	 profile	 of	 a	 “Co-operator”.	 They	 were	mostly	
focused	 on	 informational	 and	 collaboration	 concerns.	 They	 were	 trying	 to	 find	
information	about	RRI,	 learn	about	RRI	and	collaborate	with	other	CoL	members	as	well	
as	 possible.	 However,	 in	 the	 pre-post	 comparison,	 this	 concern	 profile	 did	 not	 change	
much	 and	 only	 reduced	 slightly	 in	 all	 stages.	We	 suspect	 that	 this	 was	 partly	 a	 result	
created	by	the	 limitations	of	the	questionnaire.	The	second	round	comparison,	with	the	
   












one	third	of	 teachers	were	“Enthusiasts”,	with	very	 little	negative	concerns	and	a	 lot	of	
positive	 interests.	 Although	 we	 take	 this	 as	 a	 positive	 result,	 such	 profile	 can	 also	 be	
harmful	for	the	diffusion	of	RRI:	having	very	 little	negative	concerns	might	entail	 feeling	
slightly	 unattached	 from	 RRI.	 Two	 other	 groups,	 similar	 in	 size,	 were	 the	 “Practical	
concerns”	 cluster	 and	 the	 “Un-confident”	 cluster.	 Teachers	 in	 the	 former	 cluster	 focus	
mainly	on	practical	concerns,	 such	as	getting	 information	and	managing	 the	 teaching	 in	
practice.	 They	 are	 also	 quite	 enthusiastic	 in	 their	 positive	 attitudes.	 The	 latter	 group	 is	
quite	 similar	 to	 the	 “Practical”	 cluster,	 but	 have	more	 of	 personal	 concerns	 related	 to	





the	other	 experts	 participating	 in	 CoLs	were	more	 critical	 about	 RRI	 than	 the	 teachers.	
They	 agreed	more	with	 the	 critical	 items	 than	 the	 teachers,	 which	might	 indicate	 that	
they	are	less	favorable	towards	RRI	teaching	than	the	teachers.		
	
The	 open-ended	 questions	 revealed	 that	 teachers’	 reasons	 and	 expectations	 for	
participating	 in	 the	 project	 dealt	 with	 improving	 their	 teaching,	 gaining	 content	
knowledge,	 a	 wish	 to	 collaborate	with	 other	 teachers	 and	 experts,	 and	 learning	 about	
student	 engagement	 and	out-of-school	 learning.	 It	 seems	 that	 these	 expectations	were	
met	 in	most	cases	as	 teachers	 reported	being	satisfied	with	 the	project,	or	even	having	
their	expectations	surpassed.	The	different	roles	in	CoLs	also	functioned	in	good	synergy.	
Research	 scientists	 were	 primary	 there	 to	 bring	 in	 new	 cutting-edge	 science	 content,	




It	 seems	 that	 the	 teachers	 of	 IRRESISTIBLE	 are	 forerunners	 in	 educational	 innovations,	
and	had	quite	positive	attitudes	towards	teaching	Responsible	Research	and	Innovation.	
However,	RRI	may	be	in	danger	of	being	seen	as	a	top	down	concept,	which	does	not	yet	
have	a	real	bearing	 in	curricula	or	pedagogical	 frameworks.	Another	concern	 is	 that	the	
effect	 of	 the	 project	 on	 teachers’	 attitudes	 remained	 quite	 small.	 Also	 in	 general	 it	 is	
difficult	to	have	long	lasting	effects	on	teachers	via	professional	development	courses.	On	
the	other	hand,	it	seems	that	the	teachers	of	IRRESISTIBLE	were	at	least	satisfied	with	the	
project	 and	 got	 their	 needs	 fulfilled	 regarding	 professional	 development,	 content	
knowledge,	student	engagement	and	collaboration	with	colleagues.		
   































   




































   










This	 report	 sums	 up	 the	 evaluation	 of	 the	 teacher	 professional	 development	 (PD)	
programme	 in	 the	 IRRESISTIBLE	 project	 (IRRESISTIBLE	 Description	 of	 Work,	 2013).	 The	
focus	is	on	the	project’s	influence	on	teachers	and	other	members	of	the	Communities	of	
Learners	 (CoL)	 during	 the	 two	 rounds	 of	 the	 project.	 The	 other	 parts	 of	 IRRESISTIBLE	
evaluation	–	the	evaluation	of	the	developed	teaching	modules	and	the	evaluation	of	the	
collaboration	 and	 communication	within	 the	 project	 –	 are	 reported	 in	 deliverables	 5.6	
and	 5.8,	 respectively.	 However,	 in	 order	 to	 pinpoint	 the	 position	 of	 this	 report	 among	














depend	on	each	other	 in	 the	design	and	 implementation	of	 the	module.	 This	 approach	









teacher	might	 feel	 that	 RRI	 is	 beneficial	 or	 harmful	 for	 their	working	 environment	 and	
may	or	may	not	adopt	RRI	into	teaching	in	the	long	run.	Attitudes	are	however	difficult	to	
measure,	 and	 therefore	 we	 (WP5	 leaders:	 University	 of	 Helsinki	 and	 the	 IPN	 in	 Kiel)	
decided	 to	 use	 the	 Concerns-Based	 Adoption	 Model	 (C-BAM),	 which	 presumes	 that	
teachers	 interests,	concerns,	worries	and	enthusiasm	reflect	their	attitudes	(see	chapter	
   































This	 report	 follows	 the	 framework	 for	 teacher	 PD	 evaluation	 published	 in	 April	 2014	
(IRRESISTIBLE	Deliverable	5.1,	2014)	by	the	WP	leaders	University	of	Helsinki	(UH)	and	the	
Leibniz	 Institute	 for	 Science	 and	 Mathematics	 Education	 (IPN).	 The	 instruments	 for	
teacher	 PD	 evaluation	 described	 in	 this	 report	 were	 developed	 by	 the	 UH,	 IPN,	 the	
Weizmann	Institute	of	Science	and	the	University	of	Lisbon.	All	partners	were	involved	in	
the	 translations	 of	 the	 questionnaires	 and	 collecting	 the	 data	 with	 an	 online	







programme	 evaluation.	 In	 Conclusions	 (Section	 3)	 we	 discuss	 these	 findings	 and	 their	
implications	to	professional	development	of	science	teachers	when	implementing	RRI	 in	
schools.	
   
































The	 evaluation	 of	 the	 teacher	 professional	 development	 programme,	 based	 on	 the	
structure	of	CoLs,	 is	 focused	on	 three	aspects	 (IRRESISTIBLE	Description	of	Work,	2013;	
IRRESISTIBLE	Deliverable	5.1,	2014):	






attitudes,	 conceptions	 and	 concerns	 regarding	 RRI	 teaching.	 As	 discussed	 above,	 these	
   















who	were	 also	 surveyed.	 The	open-ended	questions	were	 the	primary	 tool	 to	 see	how	
CoL	members	felt	about	the	collaboration	with	different	experts.	The	post-questionnaire	
included	 questions	 about	 participants’	 experiences	 of	 the	 collaboration	within	 the	 CoL.	






IRRESISTIBLE	 teacher	PD	evaluation.	The	 foundation	 for	 this	 instrument,	 the	“Concerns-
Based	 Adoption	Model,	 CBAM”,	 has	 been	 developed	 and	 used	 in	 teacher	 professional	
development	in	the	US	for	nearly	30	years	(Hall,	George,	&	Rutherford,	1977).	The	Stages	
of	 Concern	 questionnaire	 measures	 six	 different	 stages	 of	 concern:	 being	 aware	 and	
having	 information	about	the	 innovation,	being	capable	of	 internalizing	the	goals	of	 the	
innovation,	 managing	 the	 innovative	 teaching	 in	 practice,	 being	 concerned	 about	
consequences,	 being	 concerned	about	 collaboration,	 and	 finally	 being	 concerned	about	
the	 improvement	 of	 practice	 for	 students.	 There	 is	 plenty	 of	 research	 using	 SoC	
questionnaires	(e.g.	Dass,	2001;	Liu,	2005),	and	this	research	will	allow	us	to	compare	the	







collected	 as	 an	 on-line	 questionnaire	 with	 different	 versions	 and	 translations	 for	 the	
different	groups	of	participants	(IRRESISTIBLE	Deliverable	5.1,	2014).		
	
For	 round	 2	 the	 SoC-questionnaire	was	 thoroughly	 revised	 because	 of	 two	 issues	with	
formulations	 of	 items	 in	 different	 concern	 stages.	 Firstly,	 the	 questionnaire	 failed	 to	
differentiate	teachers	because	of	a	ceiling	effect	–	most	questionnaire	items	were	either	
   









different	 concerns	 stages	 were	 formulated	 differently	 which	 makes	 comparison	 of	
concern	stages	impossible.	These	issues	were	solved	for	the	second	round	by	picking	best	
items	from	the	old	questionnaire	and	formulating	similar	items	across	the	concern	stages.	












the	 CoL,	 but	 all	 asking	 for	 the	 same	 aspects	 according	 to	 the	 Concern	 Based	 Adoption	
Model	(Figure	2)	and	other	frameworks	of	the	questionnaire.	
	
   

















   








Another	 part	 of	 the	 instrument	 for	 teachers	 asked	 about	 the	 experiences	 and	
expectations	 towards	 the	 6E-model	 for	 IBSE	 (Figure	 3).	 The	 analysis	 of	 this	 additional	
information	was	left	out	from	this	report	since	it	was	not	part	of	the	IRRESISTIBLE	teacher	









Another	 additional	 part	 of	 the	 questionnaire	 concerned	 the	 development	 of	 science	
exhibits	 as	 an	 educational	 method,	 and	 social	 aspects	 of	 science	 education	 (Figure	 4).		
This	data	was	collected	for	the	exhibition	evaluation	carried	out	within	the	Work	Package	
3,	to	be	published	in	IRRESISTIBLE	Deliverable	3.4.	
   















were	 rendered	 more	 similar	 in	 order	 to	 improve	 comparability	 of	 different	 concerns	
stage.	 Furthermore,	 the	 revised	 items	 range	 from	 positive	 interests	 or	 enthusiasm	 to	
negative	concerns	or	worries.	Figure	6	is	an	example	of	open-ended	questions	which	were	
used	in	the	post	tests	in	both	Round	1	and	Round	2.	These	questions	inquired	whether	or	
not	 participants’	 expectations	 were	 met,	 and	 how	 was	 the	 collaboration	 between	
different	experts	in	the	CoL.	
	
   












   


















its	 use	 are	 described	 in	 detail	 in	 the	 deliverable	D2.5.	 In	 this	 report	we	 only	 present	 a	
summary	of	the	results.		
	
The	SoC	questionnaire	and	 the	 IBSE	questionnaire	were	developed	by	 the	WP5	 leaders	




video	 meetings	 and	 face-to-face	 project	 meetings.	 Most	 partners	 translated	 the	
   








questionnaire	 to	 their	 own	 language	 and	 also	 participated	 in	 the	 analysis	 of	 the	 open-
ended	questions.	Participants	were	also	provided	with	 the	complete	evaluation	scheme	
(Table	 1)	 to	 be	 used	 as	 a	 checklist	 in	 every	 partners’	 country	 and	 in	 order	 to	 find	

























































































   




























































   










   













small	 number.	 The	main	 reason	 for	 the	 small	 number	was	 that	 some	 countries	did	not	
assign	time	separately	for	the	post	data	collection	but	rather	asked	via	email	the	teachers	
to	fill	in	the	questionnaire.	Therefore	the	completion	rate	for	the	post-test	was	small.	
We	can	speculate	 that	 this	group	of	18	 is	 representative	of	 the	67	 teachers,	 since	 their	
pre-test	scores	are	on	average	almost	exactly	the	same.	Therefore	it	is	plausible	that	the	
concerns	 of	 the	 smaller	 group	 would	 develop	 in	 the	 same	 fashion	 as	 the	 total	 group.	
Fortunately	 the	 sample	 that	 completed	 the	questionnaire	 in	 the	 second	 round	 is	much	
bigger	than	in	the	first	round.	The	overall	concern	profile	of	round	1	teachers	resembles	
the	 profile	 of	 a	 Co-operator,	 identified	 in	 previous	 research	 (Hollingshead,	 2009).	 This	
means	 that	 teachers	 are	 concerned	about	 finding	 information	on	RRI	 and	 collaborating	












awarr	 info	 pers	 manag	consq	collab	 refoc	
Overall	SoC-proﬁle,	pre-post,	n	=	18	
   











The	 pre-post	 comparison	 revealed	 that	 concerns	 and	 interests	 reduced	 slightly	 in	 all	
stages	expect	the	awareness	stage.	The	Concerns-Based	Adoption	Model	claims	that	in	a	
successful	 adoption	 process,	 awareness,	 information,	 personal	 and	 management	






results	 from	 the	 improved	 questionnaire,	 teachers’	 concerns	 reduced	 only	 in	 their	
negative	concerns	or	worries.	The	positive	side,	 interests	and	enthusiasm,	remained	the	







	    
 
information	 personal	 management	 consequence	 collaboration	 refocusing	
pre-test	 0,7	 -2,3	 0,2	 -3,6	 -3,3	 -3,2	
post-




	    
 
information	 personal	 management	 consequence	 collaboration	 refocusing	
pre-test	 4,7	 0,1	 3,4	 3,4	 4,1	 4,3	
post-
test	 4,6	 0,6	 3,5	 3,3	 3,8	 4,2	
	
   









In	 round	1	most	of	 the	 teachers	belonged	 to	 the	 same	profile	 type,	 the	 “Co-operator”.	
This	one-sided	 result	was	at	 least	partly	due	 to	 the	 shortcomings	 in	 the	original	C-BAM	





























informason	 personal	 management	 consequence	 collaborason	 refocusing	
   





















		 experts	 teachers	 difference	
limited	knowledge	 0,2	 0,5	 -0,2	
concerned	about	abilities	 0,6	 0,3	 0,3	
concerned	about	practice	 0,2	 -0,3	 0,5	
concerned	about	time	 0,8	 1,2	 -0,4	
preoccupied	with	other	things	 0,4	 -0,4	 0,8	
need	to	revise	work	 -0,1	 -0,6	 0,4	
concerned	about	students	 0,4	 0,1	 0,3	








   

















Pre	 Post	 p	 Pre	 Post	 p	
Engagement	 3.9	 4.3	 <0.0001	 3.9	 4.0	 <0.0001	
Gender	Equality	 3.9	 4.5	 <0.0001	 3.7	 3.9	 <0.0001	
Science	Education	 4.1	 4.5	 <0.0001	 3.9	 4.2	 <0.0001	
Open	Access	 4.1	 4.4	 <0.0001	 3.7	 3.8	 <0.0001	
Ethics	 3.9	 4.3	 <0.0001	 3.7	 3.8	 <0.0001	
Governance	 3.7	 4.1	 <0.0001	 3.6	 3.7	 <0.0001	









   








Table 5. Analysis of responses to the question ‘What are your reasons for participating in 





























































































   













Table 6. Round 1 post-test themes and their occurrence, related to four items which 
inquired about expectations and co-operation with CoL’s research scientists, museum 





Satisfied	 15	 excellent	co-operation	 18	 excellent	co-operation	 14	 excellent	co-operation	 6	








module	development	 8	 guided	exhibitions	 9	
coordinated	the	
project	 8	
Collaboration	 7	 gave	an	interesting	lecture	 3	 guided	teachers	 7	 motivated	work	in	CoL	 6	
new	content	










	      professional	
development	 4	
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